Abstract
Introduction
Research results since the 80s have contributed to enhance our understanding of the antecedents and dynamics of user acceptance and use of Information Technology (IT). Currently, more often than not, new IT implementations are replacement of older systems. User transition to these new IT is an important phenomenon although overlooked in IS research. Indeed, while much research has investigated factors associated with the adoption of information technology (IT) by healthcare professionals and physicians' reactions to new IT adoption (see [1] for a review), little is known about users' reactions when transitioning to a new system. Information Technology changes require users to adjust themselves or modify their working processes and usage pattern of the technology. Many upgrades do not involve unlearning a work process fully but require learning where the system functions are relocated or how the functions have changed. Radical changes however require significant changes in the elements of an IT platform and associated work process. Such transitions bring major disruptions to employee work routines. This implies significant changes in users, their work processes and in their IT use routine [2] . This is both shocking and stressful for individuals as they try to cope with the new system requirements [3] . Depending on various factors, such as the magnitude of changes in business processes and technology platforms, the duration of this phase might range from a month to a year or more [3] .
While earlier studies examined users' acceptance and use of IT implemented as replacement of paperbased systems, nowadays most studies examine users' reactions to a new IT implemented as a replacement to an older one. Most of these studies however do not take into account usage of the previous system while examining users' reactions to the new IT being implemented whereas studies on usage continuance typically study antecedents of continuous use of an existing system. As a result, we do not know if acceptance and use of the previous IT -the IT that is being replaced by the new one -influences acceptance and use of the new IT during and after the transition. As such, this study seeks to shed light on this phenomena by investigating whether usage level of the previous IT along with satisfaction with the new system and stress experienced during the transition period are related to usage of the new IT. This longitudinal study thus investigated the relationship between physicians' stress and satisfaction experienced during the transition to a new eprescribing system and their actual system usage during a four-month period including two months post-implementation.
Literature Review
While a number of studies have focused on various antecedents of IT use (e.g., [4] ; [5] ), the bulk of studies focusing on user acceptance of IT conducted over the last decades stops at users' behavioral intention to use. Others have examined the drivers of intention to continue to use (e.g. [6] ). Recently, more studies have examined the triggers of continued use (e.g., [7] ; [4] ), extended use [8] or effective use [9] . While prior research has significantly contributed to further our understanding of user acceptance and use of ITdespite a few exceptions (e.g., [10] ) -it largely focuses on users' reactions to a new IT without taking into account usage of the prior system -the one that has
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Transitions, "the process of change between one previously established context and another, and adaptation to new contextual norms and outcomes that ensue" [11] are frequent over the course of human beings' life. Individuals go over transitions in their personal life, family, career, and social life among others. Mikal et al's [11] results indicate that transitions of all kinds are commonly accompanied by negative emotions and increased stress. Furthermore, their results show that individuals experience stress even when transitions are positive, anticipated, and voluntary.
Although it could be expected that transitioning from an older computer-based system to a new one may be easier than the conversion from a paper-based system to a computer-based system, extant literature suggests otherwise. For instance, Abramson [12] conducted interviews with 19 physicians who transitioned from an older electronic health record system (EHR) to a new one. Their results indicate that while ambulatory care practitioners' overall satisfaction increased following the implementation of the new EHR, their ability to perform clinical tasks decreased significantly. Zandieh [13] carried out two cross-sectional surveys of ambulatory care practitioners transitioning to a new EHR. The presurvey took place approximately one year prior to the transition and the post-survey was distributed approximately three months after the implementation of the new system. Their results indicate that practitioners' overall satisfaction increased with the new EHR while their ability to perform clinical tasks decreased significantly. In addition, Pfoh et al's [14] 197 post-transition survey respondents reported software adaptation-related stress as a moderate to major problem.
The role of stress
The introduction of a new IT in the work environment brings procedural changes and individuals need to adapt quickly. Research findings point to various users' reactions from anxiety and anger to happiness and excitement [15] . Stress, anxiety, and tensions experienced by IT professionals due to the ever-changing technical skills that are required to keep pace with technology change has been related to decreased productivity and increased turnover [16] ; [17] .
The term being under stress has been defined as a "psychological reaction to some sort of an imbalance between a person and the environment" [18] . Stress is experienced when there is a substantial difference between the demands from the environment and the person's capability to respond to them or when a significant negative consequence is anticipated from not meeting those demands [19] . Daily stress has been found positively related to negative affect and negatively related to state mindfulness, non-hedonic well-being, environmental mastery, meaning in life, social connectedness, perceived productivity, and sleep quality [20] . Work related stress results in dissatisfaction at work, lack of job involvement, and poor job performance [21] . More specifically, technostress has been found to be negatively related to individual productivity [22] and performance [23] .
IT related stress has been found to be triggered by technology characteristics [24] and changing work environment [26] . IT implementations are generally expected to lead to gains for the organization and its employees. However, new IT adds information overload and accelerates the pace of work through demands for greater response immediacy. Moreover, the need to become familiar with the new IT poses a threat to individuals' security, confidence, and qualifications. Stress reduces one's ability to perform by diverting effort from job performance to coping with the stressors [25] and has been found to be negatively related to performance and productivity [26] .
The role of satisfaction
Satisfaction with an IT, (i.e., a positive affective state resulting from a cognitive appraisal of the IT) has been found to be positively related to intention to continue to use, (e.g., [6] ; [7] ). Thong [17] suggest the existence of a lower bound of satisfaction below which users may discontinue their usage of an IT. It has been suggested that a system's use must fulfill user's needs in which case user satisfaction with the system will increase and lead to greater use [27] . Conversely, if usage of the system does not meet user needs, satisfaction will decrease and, in turn, its usage will decrease too. Figure 1 offers a graphical representation of our research model and depicts the objectives of this study which were to assess the level of stress and satisfaction experienced by physicians during the transition to the new e-prescribing system and examine how stress and satisfaction related to intention to continue to use and actual usage of the new system during the transition and over a period of two months post-transition.
Research Model and Hypotheses
Beaudry & Pinsonneault's [15] study suggests that a number of individuals experience anxiety at the announcement of the forthcoming replacement of the system they currently use. Strong emotions such as anxiety and frustration have been found to be directly negatively related to intention to use [4] and to IT use [15; 28; 29] . Such emotions may be more important determinants of continued use than behavioral intention [30] . We thus hypothesize that greater stress triggered by the implementation of the new IT will be negatively related to physicians intention to continue to use the system. H1: Stress is negatively related to intention to continue to use.
Strong emotions such as anxiety and frustration have been found to be directly negatively related to IT use [e.g., [11] ; [15] ]. As such, H2: Stress is negatively related to continued use.
Building on expectation confirmation theory, much research has been devoted to studying the relationship between satisfaction and intention to continue to use an IT. Satisfaction has repeatedly been found to be positively related to intention to continue to use (e.g. Little is however known about the role of satisfaction on actual usage continuance. Thorngate [33] argued that "If a response generated in an interaction is judged to be satisfactory, it will tend to be reproduced under subsequent, equivalent circumstances from habit rather than thought" (p. 32). Drawing on [33] and previous study results (e.g. [34] ), satisfaction with an IT should be directly and positively related to continued use hence the following hypothesis:
H4: Satisfaction is positively related to continued use.
Behavioral intention, "the degree to which an individual has formulated conscious plans to perform or not some specified future behavior" has been long established [5] and has been widely used and found as a predictor of IT use (see [4] for a review). As such, in light of extent research, we hypothesize:
H5: Intention to continue to use is positively related to continued use.
Ajzen [35] argues that past behavior is an effective indicator of future behavior. It has further been argued that much of continued IT use was habitual and that in such a case, intention loses its predictive power [7] . Ortiz de Guinea and Markus [30] argue that habits and environmental cues such as the task one intends to perform are more important triggers of continued use than behavioral intention. In this perspective, prior usage may be a better predictor of use than intention in the case of a transition from an older to a new system. Hence our last hypothesis:
H6: Prior usage is positively related to continued use. 
Study setting
The present study examines the reactions of primary care physicians in response to a significantly new version of the e-prescribing system they were using. Research indicates that e-prescribing systems contribute to reducing error rates and improve medication safety (e.g., [12] ; [36] ; [37] ). Despite such benefits, various factors such as costs and perceived negative impact on the time and workflow of the practicing physician [38] have contributed to hinder their adoption. Initiatives such as Centers for Medicare & Medicaid Services (CMS) in the USA promote adoption of integrated e-prescribing systems within electronic health records systems. As a result, many prescribers are likely to switch from home grown stand-alone systems to newer ones in the near future [12] .
The physicians were initially using MOXXI (Medical Offices for the XXIst Century) an eprescribing system running on a handheld device [39] . The new system, MOXXI NEW GENERATION (NG), instituted several important changes. First, the technology moved from local database using Oracle mobile with periodic synchronization to a web-based e-prescribing and integrated drug management system. Second, physicians were given tablet PCs to replace their mobile devices. Third, the user interface changed to adopt web-based standards and enable more information to be simultaneously displayed to improve the efficiency of drug management decision-making. These changes allowed physicians to write prescriptions from any location, retrieve the drug history, recent emergency room visits and hospitalizations and have a patient's drug, disease, and allergy profile reviewed for potential prescribing problems. This valuable patient medical information is available to physicians by daily updates to the central server for all of the physician's patients from the RAMQ (the Quebec universal health insurance agency). The RAMQ maintains a database of all Quebec beneficiaries (name, age, gender, residence), all medical services received by beneficiaries (date, diagnosis, type and location of service and provider), and medications received (medication, date dispensed, prescribing physician and dispensing pharmacist, quantity and duration of prescription).
Study population
The 75 primary care physicians (41 males and 34 females) who transited from the older MOXXI system to MOXXI NG were the population under study. On average, these physicians have been practicing for 30 years, ranging from 10 to 49 years. Following information sessions, physicians received a two-hour training session on the new system. The format of the training was either one-on-one or in small groups. The trainer demonstrated how to perform each task and then asked each physician to perform a similar one by him/herself. Even within the group training, one-on one support was provided to ensure the acquisition of the right skills for using the new system. Telephone, online, and on-site support was available at all times during the transition period. A follow-up visit was made to the physician's practice within three weeks of the transition. The purpose of this visit was to answer any questions that the physician had, to assess the physician's use of the system, and to administer the questionnaire used in this study.
Measures
Stress experienced by physicians transitioning to the new system was measured using [40] one-item measure adapted to our context: "Indicate to what extent using the new MOXXI NG system makes you feel stressed" with the following scale: no stress at all, very little stress, little stress, some stress, much stress, very much stress and caused me to panic. This item asked directly about the level of stress and attempted to evaluate the "overall" stress experienced by the users. In addition, we used a 3-item measure of stress which asked respondents if they felt 1) tense, 2) restless, and 3) anxious while using the new system [41] . Physicians were asked to respond on a 7-level Likert scale ranging from totally disagree to totally agree for each item.
Satisfaction with the new system was assessed using a measurement instrument from [6] . Physicians were asked to indicate their level of satisfaction with the new MOXXI NG on a 7-point semantic differential scale for four opposite pairs: dissatisfied / satisfied, displeased / pleased, frustrated / contented, and terrible / delighted.
Intention to continue to use MOXXI NG was measured using three items adapted from [42] . Physicians were asked to indicate the extent at which they agreed with each item on a Likert-7 level scale ranging from totally disagree to totally agree. The items used to measure intention to continue to use were: "I intend to continue using MOXXI NG rather than discontinue its use", "My intentions are to continue using MOXXI NG than use any alternative" and "If I could, I would like to continue my use of MOXXI NG". System usage was measured with a ratio calculated using audit trails of physician's use documented by the system and the number of patients seen based on medical services visit claims data available from RAMQ for the 4-month period of the study: 1 month pre-transition, 1 month per-transition, and 2 months post-transition. The denominator was the number of visits made by MOXXI-consented patients per month. The numerator was the number of visits in which an e-prescription was written for these patients through the system.
Results
Data analysis proceeded as follows. We first estimated the linear correlation between our two stress measures using Pearson correlations. Confirmatory factor analysis was performed to assess the validity of the stress, satisfaction, and intention to use measures. Convergent validity was assessed by examining the item loadings and cross-loadings. Discriminant validity was assessed by comparing the square root of the average variance extracted (AVE) of each construct against the inter-construct correlations. Reliability was assessed with composite reliability (CR) since Cronbach's alpha often severely underestimates the internal consistency reliability of latent variables in PLS path models. The composite reliability takes into consideration that indicators have different loadings, and may be interpreted similarly to Cronbach's alpha [43] . To estimate the association between the stress and satisfaction experienced during system transition, behavioral intention, and actual system's utilization, a structural equation model was used. Physician was the unit of analysis, stress and satisfaction were the independent variables and utilization rate was the outcome variable. Behavioral intention to use was modeled as a mediating variable. The data was analyzed using SmartPLS 2.0 [44] . To test the significance of path coefficient estimates, bootstrapping, a resampling technique, was used. Bootstrapping treats the sample as if it represents the population and creates a large number of samples by randomly drawing cases with replacement from the original sample. SmartPLS estimates the path model for each bootstrap sample. The obtained path model coefficients can be viewed as an approximation of the sampling distribution [43] . We have run the bootstrap algorithm with parameters set to 75 cases and 500 resamples as recommended [45] . Lastly, to better understand the role of stress and satisfaction, we tested the difference in usage rates among physicians who were above or below the mean in the distributions of stress and satisfaction using T-Tests.
Measurement instruments' reliability and validity
As expected, the two stress measures were strongly correlated (r=0.82, p < .001). We thus decided to drop the Bentley and Jones' [40] one-item measure from further analysis and keep only the 3-item instrument from [41] . The confirmatory factor analysis returned three clean factors for satisfaction, stress, and intention to continue to use with Eigen values of 3.146, 2,427, and 2,412 respectively. The cumulative variance explained by the three factors was 79.98%. There was strong convergent validity as all items largely loaded on their respective construct and the average variance extracted were all greater than 0.5. As shown in Table  1 , all measures showed very good reliability with CR scores well exceeding the recommended threshold of 0.7. The square root of the average variance extracted (AVE) (bold diagonal elements) were all found to be greater than any inter-construct correlation (offdiagonal elements) hence indicating good discriminant validity.
Structural model
Contrary to our expectations (H1), stress was not significantly related to intention to continue to use but, as expected, was negatively directly related to actual use during the transition month (-0.368, p < .001) and for the two months post-transition hence supporting H2 (see Table 2 ). Inversely, satisfaction was positively related to intention to continue to use (0.578, p < .001) at transition time thus supporting H3. However, contrary to our expectations, satisfaction was not significantly related to actual use (H4) for any of the three months under study.
Intention to continue to use was not significantly related to use during the transition month or the following one but was significantly related to use two months post-transition thus providing mitigated support for H5. Lastly, prior use was strongly positively related to continued usage for the three months under study hence supporting H6. The model contributed to explain 52.8% of the variance of usage during the transition month, 55.9% one month posttransition, and 65.7% two months post-transition.
Post-Hoc Analyses
We performed T-tests to compare respondents who experienced lower and higher levels of stress and satisfaction to further our understanding of their role on actual usage. 
The role of stress.
To compare the results for physicians experiencing lower stress to those having acknowledged being more stressed, the sample mean on stress (8.66) was used as the cut-off point to create two groups. The "low stress" group comprises 35 respondents with a mean stress score of 4.89 (SD: 1.75). The "high stress" group comprises 40 respondents with a mean stress score of 11.98 (SD: 2.51).
As can be seen from Table 3 , stress level was not associated with intention to continue to use the new system. Stress was however significantly related to satisfaction and actual use such that physicians experiencing lower stress were more satisfied with the new system and used it more during the transition and the two following months. Interestingly, physicians who used the old system less during the month prior to the transition reported higher stress than their counterparts who used it more. We found no significant difference in stress level between males and females nor among younger and older physicians (data not shown).
5.3.2.
The role of satisfaction. We followed the same procedure to compare physicians who were more and less satisfied with the new system. The sample mean for satisfaction level in the study population was 21.08, whereby the "low satisfaction" group comprising 33 respondents had a mean satisfaction level of 16.74 (SD: 3.28) and the "high satisfaction" group comprising 42 physicians had a mean satisfaction rating of 24.5 (SD: 2.19).
As shown in Table 4 , satisfaction level was significantly associated with stress and intention to continue to use. Physicians who were more satisfied with the new system experienced less stress and had higher intention to use it than their counterparts who were less satisfied. Satisfaction level however did not make a significant difference on actual usage of the system during the transition. More satisfied physicians used the new system slightly one month post-transition but there was no significant usage level difference afterward. We found no significant difference on satisfaction level between genders nor for younger vs older physicians (data not shown).
Discussion
As more physicians will increasingly move to new e-health systems over the coming years, research is needed to understand and properly manage such transitions. Our study sheds new light on the impact of stress and satisfaction felt by physicians during the transition to a new e-prescribing system on their continued use. On the one hand, our results indicate that physicians who experienced higher levels of stress at the transition ended-up using the new system less than their counterparts who were less stressed.
This result is in line with -and reinforces results from -prior studies having found a negative relationship between anxiety and use (e.g., [15] [29] ). On the other hand, satisfaction felt at the transition even though positively related to intention to use was not significantly related with actual use during the three months of our study. Satisfaction only made an inconsequential difference in terms of usage for highly satisfied physicians one month post-transition.
The strong relationship between prior usage (one month pre-transition) and usage for the three following months (per-and post-transition) in conjunction with the non-significant relationships between intention to use and actual use rates suggests that physicians may have a consistent behavior over time. Two months post-transition -whether they were initially low or high users -physicians' usage remained constant. This result is in line with the habitual use hypothesis as suggested by [30] . In our study, lower users prior to the transition were also those who experienced more stress during the transition.
It is possible that the stress experienced at the transition was, at least in part, due to IT-related anxiety or low computer self-efficacy leading to their habitual low level of use of the prior system. One could argue that physicians who were higher users of the prior system felt less stress as they could transfer their knowledge of the old system to the new one.
A seemingly surprising result lies in the nonsignificant relationship between intention to use and continued use during the transition as well as one month post-transition. This is however in line with prior studies (e.g., [46] [5] [47] ). As outlined by [47] , prior studies suggest that results obtained from objective usage measures, such as this study, significantly differ from results derived from studies relying on subjective measures where respondents may have a tendency to over-estimate their actual use of the system. Limayem [7] further argued that, at least in the case of IS continuance, circumstances might exist under which the effect of intention on use could be partly or even entirely suppressed. Recently, many scholars have urged researchers studying IT acceptance not to stop at behavioral intention but to include measurements for actual use (e.g., [7] [47]). Our study takes a step in that direction. In fact, very few studies have examined the relationship between intention and continued use and we could not find any study having examined this relationship relying on objective measures of usage such as in our study.
Limitations
The results reported here should be interpreted in light of the study's limitations. First, the sample size of 75 was rather small. Nevertheless, the variance in the data was sufficient to provide satisfying statistical power and to detect significant effects. Clearly, larger samples are required to further validate our findings and more research is needed to assess their generalizability. Still, our usage measure, being objective rather than subjective, allows for confidence in the results.
Second, we did not assess whether physicians were using the system's functionalities correctly. Hence, we do not know if they made more or less errors while using the new system or took more time to write their prescriptions. Future studies should take such issues into account as effective use [9] is of utmost importance in creating the expected value from IT investments in health care.
The design of the study might have affected the results. The questionnaire provides a cross-sectional snapshot of all the constructs under study except usage which was a continuous collection of data over a 4month period. In fact, physician's satisfaction and stress level may have changed during the transition period. Hence, the collected data may not be representative of the overall satisfaction and stress level experienced by the physicians over the period of the study. Despite its limitations, this study offers a number of contributions for research and practice.
Contributions for research.
From a theoretical standpoint, while the current study examined use continuance behavior of physicians, its findings have important implications for other types of users and systems as well. For instance, it highlights the importance to take into account the usage patterns of the prior system to better understand continued usage post transition. Our results also indicate that stress is experienced by physicians not only for new IT but also during transitions.
Few studies have examined the relationship between intention and actual system use. To our knowledge, this is the first study to examine the role of stress, satisfaction and intention at implementation time with actual usage data up to 2 months postimplementation and to compare usage rates during and post-implementation with those from the month prior to transition. Our results suggest that previous usage may be a good predictor of future use and thus should be taken into account in future studies. Our results further suggest that the effect of stress experienced during the transition to the new system had a stronger and longer lasting effect on usage than that of satisfaction. This result appears an interesting contribution to research as users' stress level has been practically overlooked in IT acceptance studies.
Contributions for practice.
Our results emphasize the importance to acknowledge that users experience varied levels of stress during a system transition which may impact their level of use of the new system. Stress has long been known to be significantly related to psychological symptoms and somatic health. As such, early interventions and implementation of prevention mechanisms and strategies are of utmost importance. This suggests that implementers should pay attention to the stress experienced by user transitioning to a new system. The identification of the best means to reach this goal is beyond the scope of the current study but certainly longer individualized training and support figure among the candidates toward achieving it.
Knowing that individuals previous level of use is an indicator of future use of the new systems, in settings where use cannot be enforced, our results suggest that implementers should assess usage levels prior to transitioning to the new system and identify reasons underlying lower usage levels. This knowledge could help them focus their attention on, and provide better support to, individuals who need it the most. For all stakeholders to reap the benefits of inter-organizational systems such as healthcare systems, widespread use is required. Our results suggest that lower users of systems in place may repeat their use pattern and experience more stress during a transition to a new system than their counterparts who are heavy users.
Future Research
Future research should further examine the role of users' satisfaction with the IT being replaced on satisfaction and usage of the new one. Individuals who are unsatisfied with a given IT may be more satisfied with the new IT and use it more than their counterparts who were satisfied with the IT being phased out. As well, satisfaction and stress should be assessed prior, during, and after the transition to further our understanding of their role on continued usage and to allow for assessment of any training efforts.
In addition, future research efforts should be undertaken to delve into what exactly is stressful in a new system transition. Our measure of stress asked physicians to indicate the extent at which the new system made them feel stressed. It would appear important to further our understanding with regard to the exact triggers of stress among users. Indeed, we do not know if the new device, some specific features, the risk of making errors, or the longer time required to complete the task, among others, triggered stress among our respondents. Such finer-grained understanding is most important for systems' designers, implementers, and trainers aiming at providing better systems and support to users.
Conclusion
Our results draw attention to the stress experienced by physicians transitioning to a new system which was found to be negatively related to continued use up to two months post-transition. Despite the fact that transitioning to a new system may seem easier than moving from a paper-based to a computer-based system, our results indicate that users feel some stress during a transition. Our results also suggest that satisfaction and intention to use a new system may not necessarily be the best predictors of continued use in a system transition situation. Implementers should also pay attention to lower users pre-transition as our results suggest that even though they declare being satisfied with the new system, they may not use it more than the previous one. These individuals, whether they experience low or high stress, may also need more help and support during the transition.
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